The X-ray diffraction (XRD) structure of PSII from a 39 thermophilic cyanobacteria, reported at a 1.9 Å resolution 40 Figure S4c) . 204 We argue that the XRD position of W4 is due to a combination 205 In addition to the analysis of bond lengths (Table 1) , we 211 compare the overall structure of the OEC in both the XRD and 212 QM/MM models. We find S states with the minimum RMSDs upon reduction of the OEC. Figure 3 shows the RMSDs for /Sr 2+ or O2 as the OEC is reduced. 274 The larger B factors of these atoms are likely due to difficulty in 275 resolving the electron density next to the Mn atoms rather than 276 to atomic movement. For O4 and Mn4, the RMSDs are not 277 improved in the more reduced S states, which is unsurprising 278 given their large B factors and their role as atoms that move 279 upon two-electron reduction. However, O5 behaves quite 280 differently. In this case, there is a clear improvement in the 281 location of the O5 atom upon protonation that is concurrent 282 with the reduction of the OEC in our models. Because O4 is 283 already stabilized by a water hydrogen bond, it is likely that O5 284 is the μ-oxo bridge that is most accessible for protonation. 285 
